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PURPOSE: To provide an asthma therapeutic agent containing 
4-amino(alkyl)-1- pyridylcarbamoyl cyclohexane compound as an 
active ingredient. 

CONSTITUTION: An asthma therapeutic agent contains a 
compound of formula I (R1, R2 are H, 1-10C alkyl, 2-5C alkanoyl, 
formyl, 1-4C alkoxycarbonyl, amidino, 3-7C cycloalkyl, phenylalkyl, 
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compound of formula I is obtained by reacting a carboxylic acid of 
formula il or a reactive derivative thereof with a pyridine compound 
of formula III in an inert solvent at 0-80°C. 
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(2 7) h7>X-4- (N-T-fe^-N-^^l/7 

5/) *3^-i- (4-tru^;v*;i/;t^;w 

(2 8) h 7 >X - 4 - D ^+S/;W^^7 5 
(2 9) h?>*- 4-^*is)V7$S 1 - 

(4-ify^*;w\* ; E-f;w ->^daw> 

(3 0) h ^ >X - 4 - yXfJl,75 / * T^- 1 ~ 40 

(4-fc?Ui^#;w\'^f;w v^n^u-> 

(3 1) h^>X-4- (4-^y;l/-l-^7v 
x;W ;*3^-l- (4-K"jy***/t«>fA) 

(3 2) t^>X-4- a-\£«9V-M 
1- (4-KU5J/WtlJWt*f;W v^D^\+it> 

(3 3) ^>x-4-*r;v*y/*^;v-i- (4- 

(3 4) h7>X-4-ft : E^>j;^^-l- 

(4-Ky^**;w;M v^n^u-> 50 



<t$ra¥4-2 7 3 8 2 1 
(3 5) h7>X-4-^7^/^W-l- (4- 

(3 6) h^>x-4- (i-^>^-4-tr^y>? 
x;w 7a;^^- 1 - (4-K>jy***/t^ 

(3 7) h^>X-4- (2-XhP7iXW 75/ 
>W!/-1- (4-Kyy***/t^f*) y^n^ 

(3 8) h^>X-4- (2-7^;7iXJW 75/ 

(39) hyyx-4-77-)vm; 1 - (4 

(4 0) H^>X-4-i/^n^>^7^y^^- 

1- (4-ey$?;vrt;wi^;W ^^n^*u-> 
(4 1) F5>X-4- (n-^>v;v-n-^^;u7 
^y) ;*^;v-i- (4-t?y^*;w^>r;w 

n^tJ->- 2^*8&fg- l*fD«r, BJS2 06-2 
0 8*0 (##) 

(4 2) h^>X-4- (4-^^>^D^yW 
75/*^- 1- (4-Kyy***;t^*) is? 

(4 3) h^>X-4- ( 2 - * Tfri/ZU^isM 

7^/^)V- 1 - <4-Ky5>JkWwt^r>» 

(44) h^>X-4- (l^>yJl/-4-t!^'Jy 

Ur» 75y^^;v-i- (4-Kyy***/*e-f 

(45) h^>x-4- u-Kiysw) 75//5 1 

;|/-1- (4-tfUyMJWWW ^□'\*U*> 
(4 6) h^>x-4- (4-7;i^n^>*Af;W 7 
5/^;i/- 1 - (4-ify^;P*;w^-f;w v^o 

(47) h^>X-4- C2- (3, 4-i;*h^>7 

xx;w -i-*^;i/X^;W 75/*^- 1 - (4 
-Kyy***/x**f>w ^daw> 

(4 8) K^>X-4- (N N-X^frT 

5/) <4-Ky^**yw-f;i/) 

(49) h ^ > x - 4 - x^;P7 5 / ^ - (4-t: 

(50) h^>X-4-75/;*^-l- (3~fcfU 
5 or («^) 

(5 1) h^>X-4-75/^^- 1- C (3-^ 

(52) h7>X-4-757^5 1 ;V-l- C (3-t 
>• 2«%- 1*W4*> U^C1 9 5-2 0 0 , C 
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(8) 

13 

(5 3) h^>X-4-^> 5 h* 

»Al 8 0-1 8 3t: 
(5 4) h5>X-4-^>*>^**->*^3S**5 H 

;*3\>i/-i- c (3-^>^;i/**s/-2-tfU^;W 
*;wt*>f;M ->£D'\*tfX a£ 192-I95t 

(5 5) h^>X-4-7^K5H^-l- (4 

- tf u 5W*;wt i e*f n^\+-9-> • ffiKS • i 

B*£2 4 6-2 4 8t; 
(5 6) h7>X-4-^>^M*^M^H 10 

;w e^o'v^x M^ai 8 5-1 9 oic (#*?) 

(57) h7>X-4-75/*3\fc-l- (3-*? 

*-4-Ky5*/WWi'/t i e'f>W s/^da.+u-^* 2Jt 

J&S2 8 5-2 8 7<C 

(5 8) 4- (h^>x-4-^>^;w**^*;v#* 

8 3t:(#») 

(5 9) 4- (b5>X-4-75/*^;l'S'*n'\* 59 
N-rt+v-F- 2lft*m 8*^2 7 8-2 8 Ot; 

(##» 

(60) b7>X-4-7$S*?)V- 1 - (2-^^ 
l*fP», Bt&2 6 5-2 6 8«C 

(61) h^>X-4- (i-^>^;i/^i/*;v#* 

•*i=FX^;W -1- (4-KUy***/tfE-f*) > 
*nM*fr>-*MMfi- l*»4fc HA 1 9 8-2 0 0 

■C vm) 30 

(62) h^>x-4-r^y^^;u-h7>x-2- 

(63) h^>X-4-7^//^;V-h^>X-3- 

(64) h^>X-4-7a/^;i/-vX-3 

;v-i- (4-t!U^;i/*;p/^;w v^a^\^> 

(6 5) h7>X-4-75/^5 L ;i/-">X-4-^^ 

(66) b^>X-4- (l-7^y-l-^^X^ 

;W -i - (4-Kyy;w&;wt^;W v^d'vhj- 

2<S8S«- Bt^3 1 3-3 1 5t: (# 

ffi) ; 2Jg&«, a^3 1 OX: (5ffi) ; 2£ft;*^& 
*. 18^2 7 it: (##) 

(67) h7>X-4- - 1 - 
(4-Ky3W**/*M/» ^n^>- 2SK 

& )S»^2 6 0-2 6 3t: (#») 
(6 8) h^>X-4-7^y^^-^>X-2-X^ 

;i/-i- (4-ifuy^*;k;t^;w ->^d^i^> 50 



^3^4-2 7 3 8 2 1 

14 

(69) h?>X-4- (2-7^/^Dtf;W -1- 

(7 0) h^>X-4- (2-75/- 1 -*?)VX7 
M -1- (4-e'JyM^/W;W y^PA+D" 
>-7T-;HS- \/2imm. ib£18 5-18 7 

(7 1) h^>x-4- (i-7^y^ntf;W -l- 
(4-if»jy;v*;ww;w ^daw>« 2&® 

a - 1**1«K »^2 8 6-2 8 8 , C (#«) 

(7 2) h^>x-4-7^y-->x-2-^5 1 ;p- 1 
- (4~truy;p*;wt^;w v^n^\^> 

(73) h9>x-4-75/*y*- h^>X- 1- 
;*^;v-i- (4-KUy**^*^*) ->^p^ 
2J&KJS- 2*?o&, B*£i6 5-i7 0*c (# 

») 

(7 4) b5>x-4-^>^7^y*^;v-vx- 
2-^^-1- (4-h!>j^*;v;t^;» 

/\^>- 2 5/^BtiS- 3/2**0% |U 19 0^ 
(##) 

(75) h^>x-4- (i-^sj/m-****** 

^H-1-^^X») -1- (4-KU5W** 

») ; l/2*»% fiJ/SU 5 4-1 5 5t; 
(7 6) h7>X-4-^>^**->*;V#*lJ-5F 

^^p-i- (N-^^;v-4-ifU^*;wt^-f 
2<c urn) 

(77) h^>X-4- (1-7^5H-1-^ 

x^;W - i- (4-eysw#;w«-ow s^n^ 

l/2*fn4*K 9*^2 5 0-2 5 3^ 
(7 8) b?>X-4- (1-7^7-2-^^^0 

tr;W -l - <4-Kyy>u**/*E>f/» ->*n^* 
• 2tm&. au&3 o 1-3 o 3t: am) 

[0 0 2 6] (79) ->X-4-75/*^-l- 

(4-fcru^;v*;wt*-f;w ^n/v*i}->* 2&» 
ffl- l*fP% B*&i 8 6t:'(##) 
(8 0) H- 1 

i 6 it: (5W») 

(81) vx-4-7ay-i- (4-bru^;v*;^i 

v^n^^> • 2^**SS, ]»^2 6 7 
t: (»») ; l/4*fo% H^1 4 6-1 4 9t: (» 

(82) ->X-4-*;i/A7SF-l- 

*;Wt^<;W ^n^i)->. i/4*fiife> BS^2 
3 2t: (iM») 

(8 3) yX-4-^>^M+y^MW$ H~ 1 

- (4-hru^;v*;v/t^;w ->^da+ij-> • 2-> 

a 1*»», fflL«S2 13-2 14t: (^) 
(8 4) vx-4- (i-7^yxf;w -1- (4- 
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(9) 



^H¥4-2 7 3 82 1 



15 



16 



5 5-2 5 7<C (##) 

(8 5) ->x-4- d-7^y-i-^^x^;w 

2«»*, ^2 8 9^ (##) 
(8 6) yX-4-7^/^^-vX~2-/W- 

8tttt- l*ft«k H&2 5 8-2 6 0<C (##) 
(8 7) yX-4-7^^^-*>X-2-^W- 
1 - (3 - fc! U yjWtrJWt**f >W D^*> • 2 i0 
ifflfcg- 1/2*W», »£2 5 5-2 5 7 < C (#*) 
[0 0 2 7] *»^b^» J £^ieitbTfflV^«'&«C 

co o 2 8] stun*, ssr&ck: 
t» 5-5 o omgganr&tK cn*— ®*&tt»ia a? 

[0 0 29] 

MOM] KT, **«*J:tfiW!»5«IK:J:0**9! 
[0 0 3 0] ^JfiWl 

5/X-4-^>yJ^v*^Wi H - 1 - (4- 
l*y SWa/Wtt-f ;» v^n^\^ij->4 8 g£2 5X 

A<b***«»*5 o o g£juA.Ti swraffsrs. 
s*ae*x-7 L ;i'2Uryh;p*tc*Jt^o *rttib&teii 

X-7^M5£tf7^h>£Ttt#«, 5 0- 30 

6 o , cnjpMbfcx^y-;wcTffi#r^t, m&2 6 

71C (##) 0S/X-4-73/-1- (4-tfysw 
*;wve-f;W ^^n^*u->- 2 &fls*ii&&£ 2 8 g 

[0 0 3 1] ^ffi«2 

yx-4-7$;-i- (4-KU^;v*;wx^-r;w 

y^DA+f>2. 2g, 9 9%*8l5mlWtfi 
yUmm 18ml £E£U 1 0RHHM»rr*. R«»t£ 

»&2 3 2'C (Sffi) <0*>X-4-*;i/A7aH-l- 
(4-eU^***/t*-f*) 5/^D^\**>- 1/4 

*»*i. 6g**#sns. 

[0 0 3 2] ^ffi^!3 

h^DJyr>^> 
♦UKzJPKny H>K30 



vx-4-7^y- 1 - (4-t:uyM;ww;w 

y^D^t>6. 4g. ^>X7;VxbH3. lg^ 
cktf HVX>1 0 0ml cD^^fc^X^^XriJCA 
nTSS5$ii:> SiftSO*£S££i*:*. 3. 5i$f&R 

«fl«*jo*.it»u tea*** 

(1:1) B**in*itt*»»U Biif*i:t« 
«*r*fc* »J«2 3 5X: (##> 0N-^>v 
U?>-yX- (4 -K'J ->^o^\ 
^75>6. 8g##5ft*. 

[0 0 3 3] *iS094 

;W v^n^v;u7^>6. og$x^;-w, * 
*ft3j>»>3S± h y * a i . i g Sin*.* #&£«oTR 

fcffi&fcfffcS^ BIA2 1 3-2 1 4*0 (##) OS/ 

^-4-^yv)V7^/-\ - (4-try^;v*JWt^ 
g##sn*. 

[0 0 3 4] ^J6M5 

(1) 4-7a/tTuV> 1.18 g, hUX^7^> 
1. 3g> ^DD^^>10ml^i^^7t 

x-4- (i-^>^;^*5/*^#*^F-i-^ 

^;UX^;W 5/jrD^*>*JP#r:;PirD^H4. 
2 3g&^^an^^>15mlSM> 5 — 10 
< COitST4 0^^SbTi8T'r^o raajrc3W«Wt 
5 0-5 tt\zM&\sXmWK)&tZ>* 

^Ky^A***-cftm «rr*fc. 
->x-4- (i-^>^;^*^*;v*^*^f-i- 
^^;i/x^;w - i- <4-Kysw*/i'/*M;M ~> 

(2) s/x-4- (i-^>i?;v**s/*;i/#*u-5H 
-i-jWPx^/m -i - (4-try^;v^;i//^>f 

W y>DA*D->2. 5g(OX^;-;H0 0mlS 
ifclC, 10%I93. 5m lfccfctfl 0%/\7*sy&- 
ft* (*#5 3. 8%^irt 2. Og&iO^ ttETfc 

i 5-2 o x: ir ^^ttiiTc^fT^ ^ c ^y*y;p 

»S^OTh^7-<-tCTE«;»7*«Bbm ftk 

#f,n^ cntc7-feh>-^^/-^'&«t^in^^ 

<h> a^C2 8 9*0 (^«) CDvX-4- (1-7^7- 

i-^^;wx^;W - l- (4-Kyi?>P**/t i e-f 
;w s/arn^wv- 2S»»i. 2g^#^n^o 

[0 0 3 5] ittdffl^Wl :«ao 

10. Omg 
50. Omg 
20. Omg 
29. 7mg 
5. Omg 
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(10) 



17 



^ffl^4-2 7 3 8 2 1 

18 

5. Omg 
0. 3m g 



£ffl^T8i£U 2 0*yS/^<flfS£ffiLTii&TS. 

a* 



12 0. Omg 
fi£ 7 mm0tt : £Jfl l«120mg 0>®SI£M-r 

co o 3 6] ssa«i*0y2 : x^wm 

1 0. Omg 
70. Omg 
35. Omg 

2. Omg 

2. 7mg 

0. 3mg 



£fflV>Tj|$'&U 2 O^y->3L0f$^aUTjgfir^o 
5 OX^ttlBKfcLft©^ 2 4 * y Z/ zL<D$t*m 

a^^-tr^ (4#) IC**U 1 2 OmgCDrt^WRl 2? 

[0 0 3 7] smyttrnz : X7*/-;V3J 
*3B9Hfr&»o. i-o. 2g, x^;-;nogM 

9. 8-7 9. 9g*««fflffi*«»K:itXU X77 
[0 03 8] 

fc£«B : h^>x-4-7^y^;v-*>x-2-^ 

3^-1- (4-KU^**^/«-f)P) >^n<\*U- 
fc£4»C : h?>X-4- (l-7^/X^;W -1- 

(4 - tr u sw#;i^i*-f ;» d^*> • 2Wk 

ffc£$lD : (+) -b5>X-4- (1-75/X5 1 

;w - i- (4-Ky5W#*/*e>r>w s/?o^+* ^ 

>• 2&SSffi- 1/2**1* 

fc£«lE : (-) - h^>X-4 - (l-7^;xf 

;W -l - (4-H»J^*;w^-f;W v^d^*-* 

fc£&F: (+) -b?>X-4- (1-7^/^0^ 

;w - l- (4-ey$w*;wi^;w s/^d^** 



12 0. Omg 
?M -1- (4-Kys>/kWWt^>M ^D'v* 
2mKSL- i*a» 

fc£«fH: (-) -h?>Z-4- (1-7^/^ntf 

M -i~ U-eyswa^/t^ow s^n^** 
>• 2SKS- i*a*. 

: h 5* > X - 4 - 'O a 

K*3MV-i- (4-ey>>;k&;wt^ow s^n^ 

3/4**P^ 

ft&ftK:N-^'Jr>-h5>X- ( (4-tTU 
ft£$5L : vX-4- (l-7^yx^J0 - 1 - (4 

- bry swA^/t^-f ;w ^2 d-\*u-> • 2^ks • 
l*ftfe 

fc£&M : vX-4- a-rsy-i-jWi'X* 
M -1- l4-\^U^)VfJ)W^M zsZU^tt 
>• 2i£86£ 

[0 0 3 9] 3IB&0I1 : fcX^VKAtC***^* 
tx^^>«S«^iUcoss (7v;i/*-> mi 5#, 

5 4 9H> 1 9 6 6^) tt*4 9 0-6 3 0 

g ©fitft A— h V-S^l^y b ^KASS 
ftfcAfL 0. 2^kX^5>S*(18^5>, 
£®#«*:7;K1f~T«8 (TUR-3 2 
0 0, 0*)tfIiK.K.) LT«*££t&«t£Bfr@feffl£ 
fcfrbfc. *&<fc£%tf>®Arau SWBX7 
*/-*RASBWfcA*U BfS«K^^S±5tC*a* 

iTMtfcx^>£ftA2ii\ RiRBJlfc±*fltftWflB 

[0040] 

can 
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19 



(11) 



7 3 8 2 1 



20 











_ 


1 28. 5± 9. 0 


A 


1 


29 2. 3± 6. 7** 


B 


1 


2 1 6. 3±42. 7* 


C 


n i 


9 A 1 1 + 1 7 3** 


D 


0. 1 


20 9. 8±27. 8* 




1 


30 0. 0± 0" 


E 


0. 1 


2 38. 7±16. 5** 




1 


3 0 0. 0±0** 


F 


0. 1 


234. 0±1 1. 6** 




1 


> 3 0 0. 0± 0** 


G 


1 


25 9. 0±31. 1" 


H 


1 


2 5 8. 7±28. 5** 



• p<o. o5>**p<o. o i ofrsaw^'o ) 



[0 0 4 1] *$mm2 : 

SttA-M/^^yh (#fi2 6 0-3 9 0 g) 
fc^>h;t*H^— (lOOmg/kg 

3 7t;0*K/X-A>feW b« (NaCI117mM; KCl 
4.7mN; CaCh 2.5mM; MgS0< 1.2mM; NaHCfo 24.8mM; KH 
2 P04 1.2mM; glucose 11. OmM) &ffiftLtc®M4 Om 1 
CDV^X'grtlCl gcOft^fTJR^Ufe. V^X^rt 
tt#l$> (9 5%S^+5%^K^X) ss^ 
Lfco *«tth5 (ME — 

4 0 12, MEC) SfflVitV3-y- (T i - 1 0 
2, lcE»bfeo g#£b:X^> (10- 6 
M) TJRI83ii\ «OWMfcl/fc*. 

^U> (10'<M) OOXfcU 5 0% 

fco 2 *fc«f« 

[004 2] 
[«2] 



m 2 a 



5» 





I Cso (//M) 


c 


7. 5 


G 


t 0 


D 


1. 7 


E 


35 


F 


3. 5 


I 


5 9, 3 


J 


35. 6 


K 


3. 5 


L 


25 


M 


3 0. 5 




1 3 0. 0 



40 M 



50 



[0 0 4 3] %K0I3 : **** h«HJ3MS8*0>7-fe 

*ltA-M/-*myh (#a2 6 0-3 9 0 g) 
ft*>WWWN-/W-hy9A (lOOmg/kg 

i. p) mftMK^ §mzm&htto ssm 

««C#S«0IBfr, «2mmT»#CD«»*«»fbfc. 
*©«fr*6«^U««t«**»aUft. «*tt3 7 
t:Ojrl/yx-A>-feW-f (NaC1117mM; KCl 4.7m 
CaCli 2.5mM; MgS04 1.2mM; NaHCOs 24.8mM; KHiPO 
4 1.2mM; glucose 11. OmM) £«fcLfc«:S4 0m 1 0) 

s^#x (9 5x«*+5%*aw;o sastt 

fc. 8*©S*S*38tth7>Xya-U- (ME- 4 
0 12> ME C) SfflWriO-*'- (Ti-102, 
*«EgS^) icSSLfc. S*^7-lr^3U> (1 0 

/VtU> (10" 4 M) Ofi*g*S10 0XtU 5 0 

%©&$£j££^-r»££ i cso (mm) ^b-csmu 
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(12) 

21 

[0044] 
[S3] 

as 3 $ 





I C 5 > (jtzM) 


c 


1. 7 


D 


0. 8 


E 


t. 7 


F 


1. 3 


C 


1. 5 


L 


2 2. 2 


T*74 'J> 


12 0. 0 



^^¥4-2 7 3 8 2 1 

22 

[0045] mmmm 

[0 0 4 6] Ltttf^T. *ftWto Mb2] fc<fc03?to 

3*1*4-75/ (7)i*M -l-tfuswajwt* 

$>£>o 



(sDint.cL* mimn fttomwm fi 

C0 7D 213/74 6701-4C 
213/75 6701-4 C 

213/89 6701-4C 
401/12 8829-4C 
413/12 8829-4 C 
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